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ABSTRACT
Pear and apple are is one of the most widespread fruit trees in the agricultural farms of our country and 
its fruit are very preferred in the domestic markets. Unfortunately pear rootstock do not have very favourable 
pedological and climatic conditions for a suitable development although pear and apples rootstock species provide 
some advantages in environmental stress situations (cold winter, drought, calcareous coil, tolerance to flooding 
or high water inputs). The aim of this study was to evaluate the effects of three different types of fertilizers (NPK, 
magnetic fertilizer and fly ash on the development of pear and apple seedlings).  The study was conducted in an 
experimental field, placed Vâlcele, Cluj - Napoca, on a surface of 764 m2. A randomized complete block design 
(RCBD) with 3 replications and 9 variants with a plot size of 20 m2 for variant in each replication was used. 10 
saplings randomly chosen, from each fertilized variant, were analysed. For each pear and apple seedlings the trunk 
diameter were measured. Biometric data were statistically processed with STATISTICA v. 7.0 Office. The results 
of our experiment, show the importance of fertilization in apple and pear tree development expressed as trunk 
diameter. 
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INTRODUCTION
Pear and apple are well known as the most 
important trees fruit in the world, grown in all 
the continents of the world. About 72% of all 
commercially cultivated species of genus Pyrus 
are native to Asia. United States accommodates 
about 1,500 clones, 40% of these are Asian pear varieties (Nee et al., 2002). Overall, world pear 
production reached at 19.5 million metric tonnes 
in 2005 (FAO, 2006).According to Károly Hrotkó, pear rootstock 
do not have very favourable pedological and 
climatic conditions for a suitable development although Pyrus communis rootstock species 
provide some advantages in environmental 
stress situations (cold winter, drought, calcareous 
coil, tolerance to flooding or high water inputs. 
Because the quality of rootstocks planted in the 
nursery can determines the quality of the trees 
produced (Zygmunt et al, 2012), and in order to 
obtain healthy and vigorous rootstock, a proper 
fertilization is required (Kolodziej, 2006).The 
wild pear (Pyrus communis var. Pyraster L.) is a 
useful rootstock for scion cultivars of P. communis 
L. with a large rusticity and which does not show 
any graft incompatibility problems. Apple tree is 
also very sensitive to cultural conditions, mainly 
in nurseries.
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Fertilization also affects the accumulation, 
mineralization and humification of organic matter 
added to the soil and determines plant production 
potential (Comerford, 2005). The amount of 
fertilizer introduced into the soil, including 
mineral fertilizers affects the amount of mineral 
nitrogen available to the plants and the organic 
carbon content of the soil.(Skwarlyo-Bednarz and 
Krzepiko, 2009).
While in order to ensure optimal growing 
conditions for rootstocks in conventional nurseries, 
different mineral fertilizers are used (Zygmunt, 
2012), researches on the use of unconventional 
fertilizers are becoming more and more appalling.
According toTisdale (1985), Skwarlyo-
Bednarz and Krzepiko (2009) fertilization with 
increasing doses of macro elements (NPK) causes 
an increase in total antioxidant capability of the 
soil, as well as in fresh leaf mass.
On the other side, the potentiality of an 
unconventional fertilizer, ﬂy-ash, is becaming more 
popular day by day for its use in agriculture, due to 
the fact that it contains almost all the essential plant 
nutrients i.e., macronutrients including P, K, Ca, Mg 
and S and micronutrients like Fe, Mn, Zn, Cu, Co, B 
and Mo, except organic carbon and nitrogen with 
for great benefits for improving soil’s proprieties. It consists in the end residue from combustion of 
pulverized bituminous or sub-bituminous coal 
(lignite) in the furnace of thermal power plants 
and consists of mineral constituents of coal which 
is not fully burnt. According to Manisha Basu et 
al., (2009), fly-ash, having both the soil amending 
and nutrient-enriching properties, is helpful in 
improving crop growth and yield in low fertility 
acid lateritic soils. Researchers like Martens 
(1971), Page (1979) and Jamwal (2003) have 
demonstrated that ﬂy-ash increased the crop yield 
of wheat (Triticum aestivum), alfalfa (Medicago 
sativa), barley (Hordeum vulgare), bermuda grass (Cynodon dactylon), mung (Vignaun ganuiculata) 
and white clover (Trifolium repens) and improved 
the physical and chemical characteristics of the 
soil.
 Used as well as unconventional fertilizer for 
agricultural and horticultural crops, the magnetic 
fertilizer is made of magnetic elements with wide 
frequency spectrum, paramagnetic elements, 
gemstones, special oxides and fixing elements. 
Each granule is a micro quantum amplifier.The 
magnetic fertilizer manages to harmonize the 
molecular structure of the soil. (http://www.
davidoni.ro).
MATERIALS AND METHODS
The research was conducted in an experimental 
field, placed in Vâlcele, Cluj – Napoca.
Pear and apple were planted in March 2014, on a surface of 764 m2, in a randomized complete 
block design (RCBD) with 3 replications and 9 
variants with a plot size of 20 m2 for variant. 
Protection measures against diseases and pests 
were carried out according to the experimental 
protocol, for all fertilized plots. 
Three fertilization treatments were applied to 
the plots:
• NPK fertilizer 15:15:15,170 kg ha-1
• Fly ash, 2t ha-1
• Magnetic fertilizer,10 ha-1Both conventional and unconventional 
fertilizers were applied twice: the first time at 
planting (mid-March) and the second time in 
mid-July. Agro technical measures were applied in order to remove soils crust before and after 
each application of fertilizer, and to facilitate its 
incorporation in soil.
Ten saplings randomly chosen, from each 
fertilized variant, were analyzed. For each pear 
seedling, growth was evaluated by measuring the 
increase of the trunk diameter (at a height of 5 cm 
above ground). In the autumn (mid-October), after 
measuring, the obtained data was statistically 
interpreted.
RESULTS AND DISCUSSIONSThe results of our trial demonstrates that the 
pear and apple tree trunk diameter increase during 
experimental period is dependent of fertilization 
options, but it differ with specie (Tab. 1).
In pear tree the best results were obtained 
when magnetic fertilizer was used (trunk diameter 
= 42.40 cm), followed by variants with mineral 
NPK fertilization (trunk diameter = 40.80 cm), 
and fly – ash fertilization (trunk diameter = 38.40 
cm). In pear, the results are consistent with those 
obtained by using these products to stimulate 
growth intensity in other plant species (Zygmunt 
et al., 2012). 
In apple tree best results were obtained 
when fly ash was used (trunk diameter = 49.70 
cm), followed by variants with magnetic fertilizer 
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fertilization (trunk diameter = 48.80 cm), and 
mineral NPK fertilization (trunk diameter = 45.10 
cm).
CONCLUSSIONS
Fertilization of pear and apple rootstock with 
conventional and unconventional fertilizers of 
different origin and composition is effective in 
producing high quality plants. The application 
of unconventional fertilizers allows toreduce the 
amount of mineral nutrients applied, without 
decreasing the growth of the rootstocks.
It could be stated that the potentiality of ﬂy-
ash for its use in agriculture is popularizing day 
by day due to the fact that it contains almost all 
the essential plant nutrients i.e., macronutrients 
including P, K, Ca, Mg and S and micronutrients 
like Fe, Mn, Zn, Cu, Co, B and Mo, except organic 
carbon and nitrogen.
The nutritional potential of these products is 
at least comparable, but frequently higher, than 
that of mineral fertilizers.  
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Tab.1. The Basic statistics applied in pear and apple tree trunk diameter (cm) development in nurseries Issues N Mean Min. Max. Coef.Var. St.Err. Skewness Kurtosis1 10 38.40 32.00 49.00 13.35 1.62 0.79 0.692 10 42.40 28.00 52.00 16.04 2.15 -0.97 1.243 10 40.80 29.00 47.00 14.19 1.83 -0.92 0.314 10 48.80 30.00 67.00 13.97 0.39 -0.43 1.465 10 49.70 31.00 68.00 10.92 0.33 -0.66 0.416 10 45.10 30.00 67.00 10.93 0.31 -1.08 0.91
1 – pear trunk diameter in fly-ash fertilized variant; 
2 – pear trunk diameter in magnetic fertilizer fertilized variant; 
3 – pear trunk diameter in NPK fertilized variant; 
4 – apple trunk diameter in fly-ash fertilized variant; 
5 – apple trunk diameter in magnetic fertilizer fertilized variant; 
6 – apple trunk diameter in NPK fertilized variant.
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